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Abstract — The aims of this study were to examine the effect of melatonin treatment on (1) the
quantity of wool production and fibre quality traits, (2) feed consumption and body weight and
(3) hair follicle activity in the German angora rabbits. The study involved 106 male and female
angora rabbits (raised under natural photoperiod), between the initial ages of 200–210 days. Half of
the stock was treated with melatonin (36 mg per rabbit) either in May prior to the summer solstice,
or in July subsequent to the solstice. Other animals served as untreated controls. In May two meth-
ods of wool harvesting: defleecing or shearing, were tested, while in July two different intervals
between wool harvests, 98 and 80 days, were compared. Skin samples were taken from May on-
wards six times during the experimental period. Melatonin treatment increased significantly total
wool production (by 17.7%, P < 0.01), weight of first grade wool (by 14.1%, P < 0.01), fibre length
(by 5.6%, P < 0.001), wool production per day (by 17.3%, P < 0.01) and per kg of live weight (by
14.6%, P < 0.05). The melatonin treatment also led to a significant increase in feed consumption and
body weight during the first weeks following melatonin treatment. Melatonin treatment did not exert
any significant effect on the content of the different fibre types, or on bristle dimensions (area and diam-
eter), but resulted in a 32% (P < 0.001) increase in the number of active follicles (lateral primaries and
secondaries) per hair follicle group. The date of treatment had a significant influence on the quantity
of first grade wool with higher production observed only when animals are treated in July. The treat-
ment proved to be more effective in the defleeced rabbits than in the shorn ones. 
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Résumé — Effets de la mélatonine sur la production de laine et le cycle d’activité des follicules
pileux chez le lapin angora. Cette étude avait pour but d’examiner les effets de la mélatonine (1) sur
la morphologie des fibres et la production pondérale de laine, (2) sur le poids vif et l’ingestion de
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1. INTRODUCTION
In temperate climates the wool produc-
tion of angora rabbits fluctuates with the
seasons, summer production levels being
found to be the lowest [1 ,13, 14, 17, 18] in
both French and German strains and irre-
spective of the method used for wool har-
vesting, as French rabbits are defleeced and
while German ones are shorn [18]. The
weight of wool produced is influenced by
the number of fibres, their length and their
diameter [14]. The number of growing fibres
per hair follicle group is determined by the
season, through the photoperiod [18] and it
has been shown that the ratio of inactive
hair follicles is 12% in spring and 28 to 30%
in summer [13]. In summer the adverse
effects of both long day length and hot con-
ditions are simultaneously present. In the
defleeced angora does of the French strain
the decrease in wool production during sum-
mer can be prevented by means of mela-
tonin treatment [2, 15]. The endocrine con-
trol of seasonal changes in body weight,
feed intake and hair follicle cycle is com-
plex, but several studies have shown that
the photoperiodism is the main regulating
factor acting on fibre growth and moulting
periods [3–5, 9]. The pineal gland via mela-
tonin secretion and the pituitary gland via
prolactin secretion play a role in the neu-
roendocrine control of hair follicle cycle by
photoperiodism. Melatonin secretion is
higher in dark (short day) period and lower
in light (long day) period. However, the
mechanism of the hormonal regulation of
the hair follicle cycle is not yet known sat-
isfactory [5, 8]. Furthermore the feeding
level has influence on wool and hair follicles
[6].
No information is available about mela-
tonin treatment effects in the German angora
rabbit, in which wool is usually harvested
by shearing. 
The objective of this experiment was to
examine the effect of melatonin treatment
on (1) the quantity of wool produced, fibre
length and fibre characters, (2) feed con-
sumption and body weight and (3) the num-
ber of hair follicles (lateral primaries and
secondaries) per follicle group and hair fol-
licle activity in the German angora rabbit,
with particular regard to the method used
nourriture et (3) sur le cycle d’activité des follicules pileux chez le lapin angora allemand. L’étude a
porté sur 106 lapins angora, mâles et femelles, âgés de 200 à 210 jours au début de l’expérience et éle-
vés sous photopériode naturelle. La moitié d’entre eux a reçu un traitement à la mélatonine (36 mg
par lapin), un premier groupe au mois de mai, avant le solstice d’été, un autre groupe en juillet,
après le solstice. Les animaux non traités ont servi de témoins. En mai, deux méthodes de récolte de
la toison ont été pratiquées : l’épilation et la tonte ; alors qu’en juillet, deux intervalles entre récoltes :
80 et 98 jours ont été comparés. Six échantillons de peau par animal ont été prélevés à partir de mai,
durant toute la période expérimentale. Le traitement à la mélatonine a augmenté significativement la
production totale de laine (+17,7 %, P < 0,01), le poids de la laine de 1re qualité (+14,1 %, P < 0,01),
la longueur des fibres (+5,6 %, P < 0,001), la production de laine par jour (+7,3 %, P < 0,01) et par
kg de poids vif (+14,6 %, P < 0,05). Le traitement à la mélatonine a également provoqué un accrois-
sement significatif de la consommation d’aliment et du poids vif, durant les premières semaines du
traitement. En revanche, aucun effet significatif n’a été observé sur les dimensions des « jarres »
(surface et diamètre). Le traitement a augmenté de 32 % (P < 0,001) le nombre de follicules pileux
(primaires latéraux et secondaires) en activité par groupe folliculaire. La période de traitement a eu
un effet significatif (P < 0,001) sur la quantité de laine de première classe, ainsi la production des ani-
maux traités au mois de juillet a été plus élevée. Le traitement a été plus efficace chez les lapins
épilés que chez les animaux tondus. 
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and 13 of May), or in summer (on 5, 18 and
24 of July), and a control group (C) with no
treatment. Melatonin was administered by
means of Regulin subcutaneous implant,
containing 18 mg melatonin (Hoechst UK
Ltd., catalogue No. 0086/4176). Average
body weight and weight of the wool at the
previous shearing or defleecing were simi-
lar in each group. In the experimental group
treated with melatonin in May two meth-
ods for harvesting the wool, shearing and
defleecing, were used. The interval between
two harvests was generally 98 days, except
in some animals in the summer groups, with
an interval of 80 days. 
2.3. Measurement of fibre traits
Throughout the experimental period hair
length was measured every 10 days on three
locations on the body: (1) the backbone, in
the hind quarters region, (2) on the right
thigh, and (3) on the right shoulder blade at
five points. When animals were defleeced,
the rabbits were fed prior to defleecing with
Lagodendron-R mix (Trade Mark, Proval
SA, Paris, France). At harvest the fleeces
were weighed and graded on the basis of
fibre length; those graded as first class had
fibres over 60 mm in length and were clean.
At the end of the experiment (on day 98)
fleece samples (1 cm2 area) were taken from
the back region of the hip of each animal.
Then fibre cross sections of 50 m m thick-
ness suitable for microscope examination
[14] were made with on ITF-Fibrotome
for harvesting the wool, the date of mela-
tonin administration, the sex of the animals
and the interval between two harvests.
2. MATERIALS AND METHODS
2.1. Animals and housing
A total of 106 German type angora rab-
bits of 200–210 days of age (after the third
shearing or defleecing) at the beginning of
the experiment were used in the study. The
animals were kept in a closed building with
windows, according to a natural photope-
riod (46 ° 40’ N), in individual flat-deck
cages. There was no climate control in the
rabbit house, ventilation being provided nat-
urally, through windows covered with
mosquito net, from spring to autumn. In
winter the building was heated by means of
warm air flow. The temperature sometimes
rose above 25 ° C in summer, but remained
between approximately 13 and 15 ° C in win-
ter. The animals were fed ad libitum with
pelleted feed (CP: 17.1, CF: 13.2, DE:
10.3 MJ.kg–1), and hay was given once a
week to prevent trichobezoar. The animals
were weighed and feed consumption was
recorded at weekly intervals.
2.2. Experimental procedure
The animals were assigned into two
groups at random (Tab. I): one group treated
with melatonin (M: 36 mg per animal) either
in spring before the summer solstice (on 6
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Table I. Experimental design and number of males (m) and females (f) in each treatment group. 
Date of treatment Interval Melatonin treated group Control group 
between
harvests Shearing Defleecing Shearing Defleecing
May 98 days 10 m +10 f 8 f 10 m +10 f 8 f 
July 98 days 15 m + 5 f 15 m + 5 f
80 days 5 m 5 m 
J. Lanszki et al.
(Instrument SA). The microscope image
analysis and evaluation of the different hair
types (tylotriches, bristles and awns) was
performed by means of a specific procedure




Skin samples (33 mm2 area) were taken
at the beginning of the experiment, and sub-
sequently after 2, 4, 8, 12 and 14 weeks, from
the dorsal region of the pelvis, in 16 defleeced
females, 10 shorn females and 10 shorn
males. The skin sampling procedure by
biopsy was performed with local anaesthetic
(by the use of Lidocain spray) and use of
disinfectant thereafter (with aluminium-
spray). Skin samples were stored in 10%
formalin solution, then in Bouin solution
for the 24 hours immediately prior to pro-
cessing. Sectioning of skin samples at 7 m m
thickness was performed by means of paraf-
fin sections with Mikrotom apparatus at the
level of the sebaceous gland. The ROAN
procedure [14] was used for the staining of
the sections. The histological evaluation
procedure was performed with a light micro-
scope by counting 10–20 hair follicle groups
per sample and determining the following
parameters: (1) the number of hair follicles
in anagen and telogen phases (lateral pri-
maries and secondaries) in the central hair
follicle group; (2) the proportion of growing
fibres per follicle group in relation to the
total number of hair fibres in the follicle
group [1, 15, 18].
2.5. Statistical procedures
The data were analysed by means of the
SAS GLM procedure [16]. The following
variables were studied: total fleece weight,
weight of 1st class wool, quantity of wool
produced per day and per kg of body weight,
average daily feed intake, body weight, hair
length, the ratio of anagen and the number of
anagen, telogen and total hairs per group.
The following fixed effect model of vari-
ance analysis was used: 
Yijklmn = m + MELTi + HMj
+ MELTxHMij + Tk + Sl
+ ITmk057+ b(Bwo-Bw) + eijklmn
where: Yijklmn is the nth observation on the
ith experimental group, the jth method of
fleece harvest, the ijth melatonin · harvest-
ing method interaction, the kth treatment
period, the lth sex, the mth interval between
harvest within treatment period; m the over-
all mean; MELTi the treatment effect (i = 2,
melatonin or control); HMj the harvesting
method effect (j = 2, defleecing or shear-
ing); MELT · HMij the melatonin treatment
· harvesting method interaction; Tk the
treatment time effect (k = 2, spring or sum-
mer); Sl the sex effect (l = 2, male or
female); ITmk the effect of the interval
between two harvests within the treatment
period (m = 2, 98 or 80 days); b a linear
regression coefficient for body weight (taken
into account only for total and first class
wool production, wool production per day
and feed intake); Bwo the individual body
weight at beginning of experiment; Bw the
overall mean body weight at beginning of
experiment and eijklmn the random error. The
variable effects used for studying fibre qual-
ity traits and hair follicle cycle were MELT,
HM, MELT · HM and S. Statistical signif-
icance for each effect, including the signif-
icance of the linear regression coefficients,
was tested by means of F test. Significance
analysis of the falling out rate recorded in the





3.1. Feed intake, feed conversion
and body weight
Feed consumption was significantly higher
by about 22–30% (P < 0.01 or P < 0.05) in
melatonin-treated group than in the control
group from the 2nd to the 9th week (Fig. 1),
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in melatonin-treated rabbits (Fig. 2) and was
significantly higher by 4–6% (P < 0.01 or
P < 0.05) than in controls from the 4th week.
The time of melatonin administration influ-
enced body weight mainly in the final phase
of the experimental period. The female
rabbits were heavier than males by 10%
(P < 0.001).
No significant difference ( c 2 = 72.86,
df = 67, P = 0.291, n = 106) in falling out
rate (culling because of sickness and mor-
tality) could be ascribed to the effect of the
treatment.
3.2. Wool production 
Exogenous melatonin administration
exerted a considerable effect on the quantity
by 15–42% (P < 0.001 or P < 0.01) in sum-
mer-treated group than in those treated in
spring from the 5th week after wool har-
vest, and by 22–42% (P < 0.01–0.05) in the
defleeced rabbits than in the shorn group
from the 8th to the 14th week. Feed intake
was still increasing from the 11th to the 14th
week in defleeced rabbits while it was
already decreased in the other group during
the summer period.
The average feed conversion (kg pellet
per kg wool) was 66 kg during the experi-
mental period. It was significantly better in
melatonin-treated group than in control one
(63.2 vs. 69.4 kg.kg–1, P < 0.01), and in the
sheared group than in defleeced animals
(67.0 vs. 65.9 kg.kg–1, P < 0.05).
Body weight was influenced by mela-
tonin-treatment. It increased at a faster rate
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Figure 1. Feed con-
sumption of melatonin-
treated (d) and control
(s) angora rabbits.
Arrow indicates the
time of melatonin treat-
ment and vertical bars
the standard error of
mean; polynomial
trendlines are fit to the
mean data; * P < 0.05,
** P < 0.01.
Figure 2. Body weight
of melatonin-treated (d)
and control (s) angora
rabbits. Arrow indicates
the time of melatonin
treatment and vertical
bars the standard error
of mean; polynomial
trendlines are fit to the
mean data; * P < 0.05,
** P < 0.01.
J. Lanszki et al.
of wool produced (Tab. II). Total fleece
weight as well as weight of first grade wool,
and quantity of wool produced per day and
per kg of live weight were 14 to 18% higher
(P < 0.01 or P < 0.05) in the melatonin
treated group than in the controls. There was
a significant interaction between treatment
and harvesting method on wool production
per day. The treatment given proved more
effective in the defleeced rabbits than in those
shorn. The time of melatonin administration
exerted a significant influence on total fleece
weight per animal kg of body weight, with a
higher production observed in rabbits treated
in July (Tab. II). Wool production increased
with the interval between two harvests. How-
ever the daily wool production was better
(by 17%, P < 0.01) with a 80 days interval
between harvests. There was no significant
sex effect.
3.3. Fibre length and fibre
characteristics
Melatonin treatment always led to a sig-
nificant increase in fibre length (Tab. III).
Larger differences in hair length were
observed among the defleeced rabbits than
among those shorn (by 8.6% and 2.6%
respectively). Throughout the experimen-
tal period wool was longer in shorn than in
defleeced rabbits. However, the growth rate
in fibre length was higher in defleeced rab-
bits than in shorn ones so the difference
between the two groups decreased from the
beginning to the end of experimental period.
A significant interaction between the treat-
ment and the method used for harvesting
the wool was found. 
The melatonin treatment did not exert a
significant effect on the ratio of the different
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Table II. Wool traits (estimates within effect) of melatonin-treated and control angora rabbits. 
Trait Fleece weight (g)
total 1st class per day per kg Bw
Overall mean 188 100 1.95 58.7
RSD 27 27 0.28 9.0
Melatonin treatment effect *** *** *** ***
melatonin (n = 48) – control (n = 47) 46 28 0.47 13.5 
Harvesting method effect ns *** ns ns 
defleeced (n = 13) – shorn (n = 82) –5 74 –0.05 –2.1 
Melatonin · harvest method ** * ** ** 
treated, defleeced (n = 6) (LSM value) 210a 182a 2.22a 64.6a 
control, defleeced (n = 7) 140b 133c 1.51b 43.8c 
treated, shorn (n = 42) 192a 86b 2.04a 59.4a 
control, shorn (n = 40) 169c 79b 1.81c 53.1b 
Treatment time effect ** ns ns ***
spring (n = 48) – summer (n = 47) 23 –12 0.08 9.7 
Sex effect ns ns ns ns 
male (n = 56) – female (n = 39) –10 –4 –0.10 –0.1 
Harvest interval within treatment time effect *** * ** *** 
98 days (n = 86) – 80 days (n = 9) 58 51 –0.28 17.6 
RSD = residual standard deviation; n = number of animals; ns: P > 0.05, * P < 0.05, ** P < 0.01,
*** P < 0.001; in melatonin · harvest method interaction the differences between groups marked with different
letters (a-b-c) are significant.
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area and diameter within the fleece com-
pared to the control rabbits. The melatonin
· harvest method interaction was signifi-
cant only in the case of awns and no sex
effect was observed.
fibre types or on the cross-sectional area
and diameter of the bristles (Tab. IV). But
the effect of wool harvesting method was
considerable. In defleeced angoras there
were more bristles of larger cross-sectional
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Table III. Fibre length (estimates within effect) of melatonin-treated and control angora rabbits. 
Trait Days from the beginning of treatment
10 20 30 40 50 60 70 80 90 98
Overall mean (in mm) 9.3 18.5 27.9 36.9 45.5 54.2 60.5 67.6 72.6 77.4 
RSD 2.0 2.2 2.2 3.1 3.8 4.1 3.6 3.7 4.1 4.4
Melatonin treatment effect ns *** *** *** *** *** *** *** *** *** 
melatonin – control 0.2 1.3 1.6 2.9 3.9 4.7 4.0 4.6 4.5 4.4 
Harvesting method effect *** *** *** *** *** *** *** *** *** *** 
defleeced – shorn –10.7 –13.0 –13.0 –13.5 –10.9 –9.9 –7.5 –9.3 –5.4 –5.2 
Melatonin · harvest method ns ns ns ns *** *** * *** ** *** 
Treatment time effect *** ns *** *** *** *** ns *** ns ***
spring – summer –0.8 0.1 3.0 3.9 2.7 2.9 0.3 –2.9 0.0 1.0 
Sex effect *** ** *** *** *** *** *** * *** *** 
male – female 0.7 0.4 –1 0.8 2.5 1.9 1.4 0.5 1.3 2.1 
Harvest interval effect *** * ns *** ns *** * *** – – 
98 days – 80 days –3.3 –0.7 0.0 1.6 –0.7 3.8 –1.1 –5.6
Abbreviations: see Table II.
Table IV. Number of bristles and awns per sample and cross-sectional area of bristle lock (esti-
mates within effect). 
Trait Number of hairs of each type per sample Bristle
TYL BR TYL + BR Awns surface m m2 diameter m m
Overall mean 1.0 26.7 33.8 20.6 1291 140
RSD 1.2 18.4 19.5 9.9 313 163
Melatonin treatment effect ns ns ns ns ns ns
M (n = 25) – C (n = 24) 0 –0.2 –0.5 –4.8 –72 –5 
Harvesting method effect ns *** *** ns ** ***
defleeced (n = 13) – shorn (n = 36) 0.4 26.6 27.5 7.0 595 31 
Melatonin · harvest method ns ns ns * ns ns 
Sex effect ns ns ns ns ns ns
male (n = 17) – female (n = 32) –0.5 –2.27 –2.2 –2.3 –338 –17 
TYL = tylotriches, BR = bristles, other abbreviations: see Table II. 
J. Lanszki et al.
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Table V. Number of fibres per hair follicle group (estimates within effect) in melatonin-treated (M) and control (C) angora rabbits. 
Time of sampling
Start 2nd week 4th week 8th week 12th week 14th week
A S A S A S A S A S A S
Number of fibres per hair follicle group 
Overall mean 25.4 29.6 27.1 28.8 32.8 35.5 32.0 35.0 31.7 36.7 31.2 39.0
RSD 11.1 10.8 11.3 11.4 11.9 13.3 11.2 12.0 11.8 12.9 11.9 12.0 
Melatonin treatment effect ns ns *** ** *** *** *** *** *** *** *** *** 
M (n = 15) – C (n = 15) –2.7 –0.7 3.7 3.4 8.8 9.5 7.8 10.9 10.5 10.4 8.4 10.9 
Harvesting method effect *** *** *** *** NS *** *** *** * *** * *** 
defleeced – shorn –29.4 –33.4 –17.3 –19.8 –9.3 –13.1 –4.0 –8.3 –4.5 –12.7 0.9 –8.7 
Melatonin · harvest method * ns ns ns *** ns ns ns ns ns ns ns 
Sex effect * ns ns ns *** * ns ns ns ** *** ** 
male – female 16.8 16.0 12.8 13.8 10.7 10.3 1.1 6.9 6.4 12.2 4.1 8.7 
A = anagen fibres, S = total number of hair in anagen or telogen growth phase, start = beginning of experiment, other abbreviations: see Table II.
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gradually throughout the experiment, but a
small significant difference was still observed
by the end of the experiment (Tab. V). The
interaction between treatment and wool har-
vesting method was not significant. By the
end of the experimental period no differ-
ence was found between the treated defleeced
and control shorn groups (Figs. 3a and 3b). 
A significant sex effect was observed in
most cases in the second half of the experi-
mental period (Tab. V). At the end of the
experiment the number of fibres per
follicle group in the males surpassed that
recorded in the females by 24% (P < 0.01).
Due to the melatonin treatment hair fol-
licle activity decreased faster in melatonin-
treated group, but the ratio of anagen hairs at
the end of the experiment were still high
in both groups (M: 80, C: 84%, P < 0.05;
Tab. V).
3.4. Hair follicle cycle
The melatonin treatment was found to
exert a substantial effect on hair follicle cycle
(Tab. V). In treated angora rabbits the num-
ber of follicles (lateral primaries and secon-
daries) per hair follicle group was signifi-
cantly greater than in the control group from
the 2nd week and the difference between the
groups rose up to 32% (P < 0.01) by the 14th
week. 
The harvesting method influenced sig-
nificantly (P < 0.001) the number of fibres
per hair follicle group throughout the exper-
imental period (Figs. 3a and 3b). Total num-
ber of fibres per hair follicle group remained
near constant in shorn animals while it
increase in defleeced animals. Thus the large
difference was observed between shorn and
defleeced animals at the beginning decreased
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Figure 3. Number of hair fibres per hair follicle bundle in melatonin treated (d) and control groups
(s) following hair growth pattern after shearing (a) or after defleecing (b). (above) Hair follicle
activity (proportion of hair follicles in the anagen phase) in melatonin treated (d) and control groups
(s) following hair growth pattern after shearing (c) or after defleecing (d). (below) Start = beginning
of the experiment in May; *** P < 0.001.
J. Lanszki et al.
The wool harvesting method also influ-
enced hair follicle activity (Figs. 3c and 3d).
In shorn rabbits, the ratio of growing hairs
decreased from 95% at the maximum of activ-
ity in the 4th week to 70% by the end of the
experimental period. No significant differ-
ence due to the treatment was observed in the
shorn groups with respect to the proportion
of hair fibres in the process of growth
(Fig. 3c). When rabbits were defleeced no hair
follicles in the telogen phase were found in
the control group, while in melatonin-treated
rabbits 13% of hair follicles were in the
telogen phase in the 14th week (Fig. 3d). 
4. DISCUSSION
Melatonin treatment, when administered
in the German angora rabbit around the sum-
mer solstice, was efficient in suppressing
the summer decrease in wool production
and resulted in a considerable improvement
in wool production traits. Total fleece weight
as well as weight of first grade wool, quan-
tity of wool produced per day and per kg of
live weight and fibre length were higher in
the melatonin treated group than in the con-
trols. Due to melatonin treatment wool pro-
duction increased by 14–18%, and the num-
ber of hair fibres (lateral primaries and
secondaries) per follicle group was found
to rise by one third. Such results corroborate
the hypothesis according to which the sea-
sonal period of increased day length leads to
a decrease in wool production via decreas-
ing hair follicle activity [13]. These find-
ings are similar to previous observations
made with French angora does [1, 15]
treated with melatonin in spring. The mela-
tonin treatment administered during long
days exerted an effect opposite to the length
of daylight; therefore, the number of wool
fibres per follicle group increased in rela-
tion to that recorded in the control group. 
The MEL-treatment was effective both
directly and indirectly on wool production.
Having had higher the feed consumption of
treated rabbits therefore their body weight
increased. Heavier animals parallelly with
larger body-surface can produce more fleece
in accordance with other authors [7, 13].
Similar observations have been made in fur
bearing animals [11, 19] and corroborate
information about the role of melatonin in
controlling seasonal variations in feed intake
and body weight in both fur bearing ani-
mals [9] and angora rabbits [7]. 
With respect to the time of melatonin
administration, i.e. before or after the sum-
mer solstice, no differences in total wool
production were observed, but larger quan-
tities of first grade wool were produced
when melatonin was given in July. Mela-
tonin treatment was efficient irrespective of
the method of wool harvesting, but seemed
to be more effective in defleeced rabbits
than in shorn ones, but the defleeced rab-
bits have a higher hair growth rate than the
shorn ones. With respect to the composi-
tion of the fleece and fibre dimensions, the
method of wool harvest exerted a consider-
ably more substantial effect on the ratio of
the different fibre types and dimensions of
the fibre (cross-sectional area and diame-
ter) than melatonin treatment or sex. In
defleeced rabbits a significantly higher bris-
tle content was found than in shorn ones. In
case of defleecing a better conforming to
natural hair cycle is observed as after fleece
removing all fibres enter in anagen phase,
while by shearing fibres have different phase
growth. The moulting being not in accor-
dance with shearing, part of the bristles are
falling out. This observation is important
considering the processing of angora wool
with regard to economic concerns, as bristly
angora wool is required for the manufacte of
luxury products [10, 13].
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